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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal : ^ 
display device of a perpendicular alignment mode in 5 s * 
which the retardation between an optical retardation film 
and a liquid crystal layer is controlled to the optimum 
value, and to provide a method and an operational device 
to derive the optimal retardation range by a small 
number pf process. 

SOLUTION: When the retardation of the liquid crystal 
cell 3 and the retardation of the optical retardation films 
7a, 7b are to be determined into a proper combination in 
the liquid crystal display device 1, one combination is 
first selected, and the voltage-transmittance curve Ta in 
the direction (A) which is the largest angle in the desired 
viewing angle range and makes 45° angle with the 
absorption axes 51a, 51b of the polarizing elements 5a, 

5b in the plane direction is derived. Further, a peak j7f fj^w^^m^m 

voltage in the curve Ta is defined as a white voltage Vw. * iifo 

Then the display quality such as contrast in the 
direction (A) is evaluated based on the white voltage Vw 
to derive the optimum combination. 
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&fKEVwfe<fctJ5|l«JEEVbS:R^Lfc». ^Pm^ 
^§15 10 6^, S3 2HM^, v'^l — i/Bl/^m 
SI51 0 2£rfSU$lLT, emJEVwlc:*Dtt-6jEffi^^]OS 

f b £tcis-5tvr. #p»afiij:*5^-5Effi*si^asia*T 

40 TfH, #3ig*T f n t*5Hi*P«JE 

jE®^fpije^*t5»6»B!(Z)a«*T f am 

MoSiS^Tf w^8 5. 7%l^f£Z>(OX\ m 1 3 

TOnmjEEV6 1 isxmfeztiZo 

[0 0 5 3] &P&m<D£VtoWE&#;j££ilZ 

S 6{Zftz_xmit>tltiS 3 3(e^oV^X. ffMffigfll 
0 7fi. i/^ a 3 yj^iS i o 2 Lt, ± 

so ies 3 2xfcfeztitc&mnmj£\z}drtz>jjfaA<DMm 
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R 1 c ^ 3 0 nm 

[0 0 5 5] Lfc^oX. ±ISC0^: (9) &£Xfii£ (1 
o) *SSS-t--5J:5i^ tt*-fe^3*3J:t«MalS7>f^ 

J±l a • 7 booy 7^— yRlc, R t h^gS'^ 

[0 0 5 6] (f4 alBNfflgJB) ±E 
SB 1 4V> L» 3 ^^SS^®T^^J^S^TX^^:b 0 p& 
*rW*i-6*fricov^RWr*. i"*to*>, ■ 1 6 

[00 5 7] Ull 2(DS32^ l^£> S42|C 

X, #»8>oHlip«BEdS*SSixfe«. S6irft^5S 
4 3m ^fS]AW=iyh7^ht, jEEfrftOWa 

mm\^ *i^A^«jEE-2ig**»T a i^t>tei 

BEVw*sftS*ttS P Ufc^oT, £9'>4v^JX. 

[0 0 5 8] CCX\ B7traai^ ft»*«ft«H4^ 
ft, ft#4«fc4^aq»&ft*IKH**a-*-5*. m 

1 7 t^-r <t 5 1-, a 7 mi i i^-ris 

at, mi 5i^-r®H^^a^*?^ofc©!s^#^n 

6 0 LfcjJSo-C. ±xE05£ (3) (10) ^X^iS 

«*'fe>V'3*5j;tftt1B«7-f/l/A7 a • 7 
btf>y * — x — >R 1 c, R t h SrB9!Si-ixtf . IE 
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— >a yR 1 c^J:t/R t h^)t5HS:^i-^iaj(ft"e*) 

IP . ^ffil AlCl43»t5 e«JER3JlP«FOaa*T aw^lO 
0%tLfc^r#, 5 7. 5W^9 5%S^ 0. 7 5 

bmm&te^mtisX, S6»i<&T*9 5%^p>8 
o%(D®ia^ai^i-5^. mi 5<Dt&mkte&o 

1\ L^1>. ^rSlAT*opg^#^^jE®^fS](7)#t4<teE 
yRl c fc. fiffil7^/^7 a • 7 b©y^-f->' 

- (9) 

- (10) 

Ltcm&m^mm i 

[0 0 5 9] *l4l^UM 
20 II. {i+S^^^/l/A 7 a • 7 b©y^-7-V3 ^CO^ 

ftbfcw^-e, «fit/i/3<o^-7 f -i/ 3 yRi c £ 

Xte4i\ mi 8 d^W" J: 5 smim«k:£ 

-3V>X. f^li x — v's >Rlc, R t htf)3X;££:^ 

[0 0 6 0]^WiwJi N y^-r-i/ayRl c^JJ: 
30 t^y ^"f->3 ^R t 

X\ ttSt-3^ (R 1 c, Rth) «r»tf, # 

^|C*DMt5^^^Bl^^p R a&^Wffi-r-5o «XL 

5*5j:t/S 6(D^tS^froT, *ffi!A©3y h^^ h^: 

[00 6 1] crx\ SFffioev>«g^^,^ 

CI. C 2&£tJC 3 i: Ufcirt, 2*3<ttfjttC 3 

^t^^iwu ^c4t«o ^^ic, _biE^ci<h 

^C4^1¥l^ 1 : 2<Dftft^ 2:1^ 
40 5>^J:t>*3 : 2tD^^^r, ftlftlDl^D4^ 
LX»W-r^> 0 l-D4iCOV^X, 

[0 0 6 2] £^>[^ ^Dl-D4^^ s WciiWW 
iBv^ESr^C 1 tB#Jftx., ^E, ^C24Bj:t5^C 
3^»«SrJt«L, ffFfflSOffimfil^ IfcftACl, C 
2*5J:U^C3^LX. ^Dl-^D4 0gffijoJ:(;i^ 

h4<b*t-Pg£t>tf>Xte4< . ^[SjAco^v h7^ 
jE®*fpioffff*3«tt/l«S84#tt4^A^0r^coSffi 
50 H»T?»m*ix*»-frffMfi«[^*<5v>T, »^ftfc«£ 
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[0 0 6 3] ±IE#fe-Cfc % &mjEVwfcJjfaA<Dmj£ 

R 1 c*5J:t/R t hSr»mT#-5, SK*fet 
tt. El 4, El 8, (Hi 2*>£tfEli 6 irttS&tK WrS 

mx\ *a**^iPpffi*»o«fi*^ga i s:«[igi-e 10 
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[006 4] (I5 0i»i) ^6T\ JiEJBltt 
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Xte, EB 3 3 a u— ~>3 0 2*3J:tf 20 

R t h = d t h • { (n 1 + n 2) / 
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isr l c:fcJ;TJ<R t h<oflKHS:#«><5£* Z:tl*?tl(Dlfc 

[0 0 6 8] £/c N flrfB3S:7>r/W*7 a • 7 bfl, 2tt 
H*r4M*R fttSS $ ti Steffi^ 7 -y yi^A X fe o T J: 
V\ 4*5, ^R7Y^(Dy^-f—>3yRtht± 30 
IE* (11) {-J:oTl?£ij£*LSo rofSS^It 
t>. » 1 ^ 5 W^Mi ^ |^i<7)^ftT-, Sifft 

V ^-f-> 3 yR l c *5«fct^R t hnlfoffl&mttix 

[0069] se,^ ±m&mmtemxte. imm?* 

^7a • 7 b^JSfi-feyW3(DWffi9lwgEStt-CV>-6»& 

m$mm<D&tem~7<<si'j*&m*ix, om^y^^ 

J±7 a (7 b) ^aittSt^ V^i*tLCO»frt?*>o 

t h tm&-t/i-3(D]) J*— is a >r i c tcoSS/jr 

[0070] ±m&MMMmx^ m 2 ic^-r^g 

fi3 4MJ;o"t\ «4-fe^3Sr4^W<z>SSEi6i^~ K 
"T?tt4V\ #J;itf. El 2 Olr^-TJ; 51-. WHS&3 3 
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^ffil 0 6*5<fct^W««f|5 1 0 7tt. v^^U— i/g^ft 

£>£tfJfcoTV>S 0 ^tll^ctt), SUfcV*LJB4tf>*iS 

ewBEvw^*fijAos)E-aia**iftTa 

S^#S:SSfci-y ■ r-v-a >R l c ft J: tfR t h 

[00 6 6] IBl4v>LJB5^*lfc««-C 
fix fifil7>f^7a • 7 b £ LT. ft7>f;l/At| 

^A«r»v^fc»*-et. mm<Di?mx\ sa*y*— ^ 

So JE^/KMS, l^lWnh n2. fe»*fpj 
cOSUf^n 3 fc Lfc»-&|d. nl>n2 = n3i:^7 

2-n 3} (11) 

tt*)£fi3 6*rRj+TtJ:V\ **5, Sfi3 1 a • 3 1 
b<Dffirt*rRU-ft»t6Pf^iB3 5 • 3 6 0>R||?gfi % 3SjB 

RjBS3 4 4ifi:H«fc, ±1BPJ^m^3 3ftJ:t5^m 

[ 0 0 7 1 ] Jr!E«ii-m, 3&B3 5tf)5*>. L^cO^ 
»<D-*ffl»T-tt. aR«Mflf(Ofi«3 7 • 3 8(7)^ 
»»^^UJ*a>pf«»ffi|C»oXErRlU. S«3 1 a • 3 
1 b<DmftJ7&\\Z&\,^X, 8lWffitlf5a • 5 
b(7)^i|Xtt5 1 a • 5 1 b ^S^M^S <h , 4 5S^* 
r&J^ 2 2 5&<Djjfat\cmfa'tZ> 0 — ^ x ^jg3 5C0 9 

3 9-4 0^JjKfi^^0j?g^(^ftffijc»o"CErpjL, 

Brt^iPiiwftv^T, siiixtt5 i a • 5 i b zmmizTz 

fc, 1 3 5S^r 3 1 5So^^ldEr6]-r6o Cft^J; 

4jjfa\zmfaftmxzz> 0 

[0 0 7 2] ErfiJ»W^»t4tCH6t>^'Ctt4 
<. *WcEfiliMBUfc»iSE«i^— KlJ:t>it«Tfr 
So El 2 Kc^-rJ:5lc:, I$ig3 3HW 

^O^e 3 4a ftKft. ttxtl^EfS] LTc^SEft^- K 
^#^l-iiffiLTt>ctV> 0 8jB3 4att, (3 
3) ^r^ ^^^icE^JLfcTFTSffi (3 1 a&tc 
f±3 1 b) ±\z s 3t«*fitt«HSS:J6fliL. 7thyy^ 
7 7^-lgt*tot§-i:T% ^®^^{^ l ofo^ 
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[0073] «x.tf. 40^fyf(7)J:5^S<?) 
»fi^HfS:»fiK-r6»&. *®f^t^fX(j:, 1mm 
E^S*^**<ftD. Ii»lofo^g (3 4 

• 34 a) 4rR*tfc«»*-CW:, BEfnlfiffl*^^* V . SE 

[0 0 7 4] 

fe4B^7-r^^of¥$*roJ<oy ^— v^a vco 
^ftR t h t „ m&M(D y * — 7* —is 3>R1 c £ J**. 
R t h ^ Rlc + 150nm,Rth ^ 1. 
25-Rlc - 2 6 2. 5nm,Rlc ^ 75 
nnu &£Tf, Rth ^ 3 0 nmWcltl^i 
/£X>$>6 0 

[0075] ±B»*-en, »KSS*5J:tmffiM7-<^ 20 

»*SRS*ixX*3 9. SBEttHI-RS-Tixtf. SlSttft 

x. pe^«u^6ci:*<. ^yh7Xh5^1S 
X#6 0 C<o*SjfL »fc«fto**,SMft^Afffc*** 

naif* 6 £ v> 5 m^zm-tZo 

[0 0 7 6] *5IMJc«-5JKft«^«H, £U:tf> J: 5 

I^il^-f-v'ayRl ct^\ Rth ^ 1. 5 30 
•Rlc + 80nm, #>o, Rlc ^ 1 5 5 n 

m£ffifcLXl>6«j&X£>6 0 
[0 0 7 7] SKfl*fifclw«fc*ltf* JKfi^K«^jEffi* 

[0 0 7 8] *3M(wffi6MX^I^ 5 

ff-R t h ffiSJioy * — T — >a >R 1 c kfc. R 40 
t h ^ 1 . 5 • R 1 c + 80nnu T^o, R 1 c 

^ 15 5 nm$:i/cLtl>5MX*fc^ 
[0 0 7 9] ±iaft*-et>, «EfiB*5J:tfffiffilS^-f /V 

mt>mfe$tix&v. aKtsHiwR^i-ixtf. ss^a 



4#fHl 2001-311948 
20 

[0 0 8 0] *«Mlc«-5*a**S«ttx EA±0>J:5 

CO y ^ — 7* — '>3 XO^fl-R t h^ 5 s Rth ^ 25 
Onm, 7^o s Rlc ^ 3 0 nmWcttl/^ft 

[0081] ^mmmzxti^. mm<omm^^h6 

[0 0 8 2] *«(Hl::flldKA*#|KR». _h1B#*fifc 

f^dSS^^«*o®*S^Rfte>ttXV^«^fc-5 0 £ 

X. _hfE*S«T*tt, Pi3RfeJc«S^^^S*^ids« 
*att»#^R^SttXV>6«fifeT-fcS 0 

[0 0 8 3] ^IO^-t-v' 

3 >k{tLftm'7<</i'j*<Dy 7*— is* >t<nm^t> 

tt 2: 4 5ff<Z)ftff Sr^-TIB 1 ^Rll-isitS***** 

^x^6Mxfc6 0 

[0 0 8 4] _LlE*j£xte. mm<r>$LWfft t , {mltm* 

[0 0 8 5] ^— 9*— >a^»R^jSfe 

mgf-r^mi&^^b?* b k&&&i,xmfe-rz>mf& 

X*fe6 0 

[0 0 8 6] SR«rtfcj:jh,tf, ±iaa»ftrt-cst>* 
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ftrt^ttc"?, '>ft< irt>±ISSiS^> h7^ h*tt(ft^r 
16ft y *-y*-i/m ^a**to*«rJt(RW*4v^|R|-e 

[0 0 8 7] «HWc«*y4r-^-^3^«R*J6 

X&x>R3£S;lxS«^&tei It, ±faSffi^E®*f6] 

j«-i-a*:aC)<oy t*— $/a 10 

[oo88] y ^-^- >a 

i^fiat, ±»jEffi^rfil{3:*3*t-5#KSI«EE-a 
ifi*»tti:, J:K!Bl*rtHci3*t6#l(WI«ffi-aii* 
«Ftt^coffifil^ajK*R^i--5»j«-Cfc-5 0 
[0 0 8 9] JiEflWSX'tt, -blBHJ*P«ffi*SXS*T?«lt 20 

ov>T, «<7)SS^JSt6o cote*. i£igi^3£ 

5 J: 5ft. !)^-f-V3ya^W^ Jt««4>ft 
[0 0 9 0] *HWl:#5Sfii^loy ^-f-v' 

[0091] ^fltAfccoy ^f-^aylRSld, 

>3 ishiimm? << frJ*<DV a >-k<Dm&& 40 

^t^^fi^^y 7*— >a ^coia^^-fr 

lt««J^ftt^KX*«mT*^-5tl^^l*^#i- 
[Hi] **M^-l81fi»««:^rfco*t?*>D. fRS^ 

im2] ±.mm$hm^mw^&^x. mmmmnmmz 
[H3] ±e*jfc©R***y6RKi8v*T* Mi^y 50 
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^^ftffl^^Sr»ffi-t-5«ff^e^SS!5«^«r^ 
[El 4] _h!Ey * — t*— S/g ^ffl^^co^a^fc^ 

[(16] jiie^ife-c»a*ixfcy ^— 7 f — > 3 >m&& 

[117] JilB*«feT*»a$tt^y ^-T^-v's Vfi^ 
[118] *38fflOtt^t*iS:^tt)©t*) 5 , ±m 

[[19] Jiie^ife-c^fiasixsttSrKM+sto-ea!) 

»K M^glolE-3I$«^^f^7 7t*fc 

So 

[iiio] _tiE*fex#m$tt/cy ^-^-^a ism& 
[Hi l] JiE^ft-csfmsttfey *~^~-v-3>m^ 

[111 2] *«Mo*felcteo||lllS»lBSr^"t-tO"C*) 

9. ±fey t*— ->3 ^*a^^o#Hj^fe^^-t* 

[Hi 3] ±1E*jfe-e#fia§*t6ffl[S:RMi-5tO'Cfc 

[di4] ±iE*fex^m§tt^y ^-t'-v's yjB^ 

^0)«ffiS:^t^7 7-e*)So 

[Hi 5] ±W.Jj&X*mtti£tlt£V #-?-\ >n^m* 
&t*£<nm&<»*>*>. #ifftttH4:^-r^7 7i?*)S 0 

[Hi 6] *«Mo*/tgiJ^SIJ6»lBSr^-rtw-e*> 

[Hi 7] ±iB*ft-e»ffi$tt^y^-'r-^3^a* 
*^»siS:^t^7 7-ek6o 
[hi si ±m&mmMm(nmMm&^-fi>(nx3b*). 
fts y ^-t*— ^>3 vjia^fe-arcDa^ft 

4rRM"f SRWH-CfeSo 

[Hi 9] *«MO«&^IIJ(ii«lfi*^-t-to-e*)D. J: 

[H2o] ±m&mm&m<nmMM&7F'ti><nx3b*)^ 
[H2 i] ±fc&nmmfe<oi&<ommmttiri><o^*> 

W»o»H] 

i kax**ii* 
5 a • 5 b m?tm* 

7 a • 7 b ftffii7 >f yl-i. 
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